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The technical aspects of scheduling as applied to the  Apollo program are 

explored in th io  eection, 

ammarisation and integrat ion to  provide management v i s a b i l i t y  a br i e f  statement 

of the leve ls  of schedules follows: 

Since a l l  rchedules involved i n  the  program require  

1 

Master schedules are maintaSned to represent t h e  e n t i r e  A p o l l o  program, 

These schedule. indicate  the launch dates of a l l  f l i g h t s  and serve to es t ab l i sh  

the  major control led milestones affect ing al l  missions, 

funding charts which are keyed t o  the launch schedule t6 provide visibility of the 

expenditure rates i n  the aggregate. 

h s o c i e t e d  with them are 

Level 1 schedules cover individual ~ p r o g r a r a a .  Such schedule8 :Indicate 

the SOXC, S-11, SOIVB, N, CSM, aad Ul ssaigned to 8 par t icu lar  mission, They 

depict  t he  s t a t u s  of these components as they converge on KSC for mating m d  

checkouto 

vehicle  and oplcecraft ,  the supporting launch capabi l i ty ,  Miaeion Control Center 

Them schedules include "milestones indicating the  aveilabi1it:r of the 

operational ava i l ab i l i t y ,  tracking and data interfaces,  etc. ,,z 

Level 2 schedules cwef -As, "A development plan sunmririeing 

and integrat ing the  total development e f f o r t  and, as aml iceb la ,  a master del ivery 

schedule ( i r r )  maintained for each project established a t  Level 2. 

a t  th i a  level generally correspond to the  ectablfshed NASA P r o f s t e ,  varilation i n  

s t ruc tu re  may be required t o  achieve meaningful echedule informetion and to 

es t ab l i sh  the appropriate scheduling accountability. 

e t a t u r  of selscted launches Shawn a t  Level 1 and/or to meet other  cri t ical  hardware 

Although, projects  

Bs necessary to amplify t h e  

development requirements , selected detailed del ivery and/or operatione sc aedules 

(are) prepared sharing major milestones leading to the required f l i g h t  readiness 

' Program S c h d d R e v i e W .  Handbook,, Washington, DOCe : UASA ORSF Program 
Control, NHB 2330.1, October, 1965, ppo 14-15. pg. 9-11, 
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and/or launch dotes. 

preparkd, I( 

For each project, a supporting Funding Schedule (is) 
3 

t jvel  3 schedules cover primam 8- i n  t he  projects. 

developmental e f fo r t a  and culminate i n  t he  del ivery of the  system, Examples of 

such systems include the  spacecraft modules and the  three s tages  of the booeter, 

They highlight the 

Normally the  level 3 schedules apply to 8 par t i cu la r  contractor  and f i e l d  center, 

For example, -1% would provide the input schedule information on the  f i r s t  s tage  

(S-IC) which would be monitored by a project  manager a t  Huntsvil le (XSFC). 

Similar ly  the dewelopment and delivery s t a t u s  of a pa r t i cu la r  lunar  module QW) 

would be indicated by information from Grumnen and monitored by a project  manager 

a t  Houston WC), 

Level 4 rchedufes cover the  to t h e  primorrp systems covered 

by l eve l  3 rchedules. 

contrsctor,  

f o r  the subordinate systems, Although NASA i n s t i t u t iona l  managers (Office of 

Manned Space F l ight ,  tieadquarters Apollo Program O f f i c e  (APO), f t e l d  center  AW*e ,  

and p ro jec t  and subsystem managers) maintain an overview of schedule a t a tus  et a l l  

four Levels t h e  monitoring responsibi l i ty  and corrective ac t ion  required to achieve 

milestones appears t o  rest with the  prime contractor. 

falling behind it is up to  the  p r h e  contractor  to correct  t he  s i tua t ion ,  

These schedule6 m y  have input data provided by a prime 

In clam cases the  pr ima monitor subcontractors which are responsible 

I f  his subcontractors are 

I:ince NASA budgeting pracesser are divided i n t o  Research and Development (M) 

and Construction of F a c i l i t i e s  (C of P) t h e  scheduling procescres are s imi la r ly  

dividtd,  Levels 1, 2, 3, and 4 apply t o  IIbb) a c t i v i t i e s ,  Levels  A and B stpply to  

facilities, 

f a c i l i t i e a  required to  support the  progrsm, 

launch complex 39. 

Level A schedules apply to the  development or a i t e  ac t iva t ion  of 

An example i 8  the  site ac t iva t ion  of 

Unlike R&D schedules which usually culminate i n  del ivery dates,  

Ibid., p. 10. 
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site ac t iva t ion  schedules cullmate at t he  operational ramdinear date when the 

f a c i l i t y  i n  question can be p u t  i n t o  we. Level B schedules provide adlditionsl 

information at  a eubordinate leve l  to  tkoae major a c t i v i t i e s  indicated i n  Level 

A f a c i l i t i e e  schedules. 

Although m a t  of the a t t en t ion  given to scheduling i n  the  Apollo program has 

been focused on t he  Saturn V booster end the CSN and tM, the ecope and s ignif icance 

of t he  f a c i l i t i e s  achedules should not be overlooked, The site ac t iva t ion  of 

launch complex 39 including the Vehicle Assembly Building (VAB), f i r i n g  control 

center,  launch umbilicel tower (UT), mobile service s t ruc tu re  WS), crawler 

and crawlerways, and launch pads A and B represented one of the la rges t  and most 

complex construction a c t i v i t i e s  ever undertaken, 

PERT, 

This task was echeduled using 
4 The associated network covered rome 40,000 activities. 

The technical aspects of ocheduling are similar fo r  the  various level8 indicated 

above. A mafor difference i n  epprmch, however, is re f lec ted  i n  (1) the  uses of 

PIWT and (2) t h e  u t i l i z a t i o n  of bar chart techniques auch os the  milestone 

reporting technique8 u t i l i eed  by NASA. 

I n  the  ea r ly  yeare of the Apollo program PERT wab uaed extensively by NASA 

and its contractor& 

program resul ted in widespread application of the technique for both Department of 

Defense and NASA rrogecw, 

contractors  tha t  they use PERT i n  t h e i r  echeduling. 

The successful application of thio technique i n  t h e  Polaris 

In many case8 it became a pa r t  of the  agreement w i t h  

The NASA Program Scheduling 

and Review Eandbwk emphaaized t h i s  technique i n  the following language: 

"In order to p W i d 8  information with reepect t o  program logic i n  support of 

milestone schedules, PERT networks w i l l  be prepared end maintained by f i e l d  

centers  w i l l  prepare and maintain sunanary PERT network logic  diagram6 f o r  a l l  R&D 

projec ts  f o r  which tbey are reeponaible. SumPery networks will: 

, Vol. 4, Kennedy Space Center, Program Control Office, 4 
APO, KS 



40 

1. Be constructed on the bas i s  of rvsi l8ble  de ta i led  contractor or in-house 

PERT natworke. Where no detai led PERT network8 ex i s t ,  o ther  avai lable  schedule 

data vi11 be utilirced (CPPI, Line of Ralanca, Wate r  Schedules, planning char t s ,  

2, 

charts. 

information a8 t o  project  status and to moke possible the  ea r ly  ident i f ica t ion  of 

po ten t ia l  problem Qf-80 W' 

Contain, as a minimum, a l l  m i l a t o n e s  displayed on Levels 2 and 3 echedule 

In addition, su f f i c i en t  milestones w i l l  be added to provide adequate 

This mendate, published i n  October 1965 and representing earlier comaitments 

to  PERT, had a r ignf f icant  bearing on scheduling i n  the Apollo program, 

nlnsber of problem were a8socia"Led with PgRT which w i l l  be discuosed i n  soma 

detail a t  a later point. 

Y e t  a 

The u8e of bar chart schedules, r p e d f f c a l l y  milestone echedules, ha8 had a 

much longer h is tory  then PERT and throughout the  Apollo program played a major role 

i n  the  presentatton and analysis of schedule status and decision processes resu l t ing  I n  

changes 

Miles tone Scheduling 

Bar char t  approaches to  scheduling go back t o  the s c i e n t i f i c  menagement 

movement after the turn of the century and par t icu lar ly  t o  the  work of Gantt. 

"Henry L, Gantt recognized tha t  only by 1man8 of some formol device could the 

scheduling problem be su i tab ly  attacked, 

d e l .  

t o  take such factor15 i n t o  account in Qn informel way. 

provided a powerful tool  i n  comparLson t o  anything that had exfated 

He incurparated no risk elements i n  hi8 

I f  speculation or risk exited, the  decision maker or planner wa8 expected 

Neverthele8a, Gentt charta 

Ibid., po 11. 

Wartin l[O Starr, production &!@a&ymnt. Svstema and Synthesis. Engleppood 
C l i f f e ,  N O J O B  PrenticeoHall, Inc,, 1964, p. 409, 



Gantt charta involve the diaplay of "load and work progress as a function 

of t i m e ,  e0809 planned load and progrere by machine center,  o r  planned versus actual 

progress en i.ndividua1 orders, 

i n  t h e  units. 

mechine or arder, is used to  display control data." 

Gantt charta make use of a horiaontal  aca le  marked 

A ~eries of horizontal liner, eech representing a controlled 

7 

Theae charta can be used tr? depict scheduled and actual work as horizontal  

For example, on '*a Gantt cha r t  f o r  l i nes  over a time scala i n  a var ie ty  of ways. 

machines, the amchineta ate l i s t e d  i n  t h e  left-hand column, and the orders which 

are scheduled on these machines are noted on the l i n e s  extended toword the r i g h t  

s i d e  of the  chart, 

l e f t  had colulp~lo*~~ Another version lists order numbers in the  left hand column 

with operation saqueacar indicated on the time l i n e s  running taward the r i g h t  s ide  

of the chart,, 

&I Gantt charta for men, the  men's nemea are l i s t e d  In  the 

9 

Although the  Cnntt chart represented the f i r s t  generally used approach t o  

depicting a schedule i t  had ser ious doficienciea, 

of updating the  charts,  

modified st every update period, 

board was undergoing constant revision. 

deweloped mechanical devices t o  f a c i l i t a t e  the updating. 

the Ruductrol board w i n g  apringoloeded s t r ings  on a pegboard and the Sched-U- 

Graph using colord s t rgpr  of paper i n  ce l lu lo id  holder6 t o  depict  scheduled work, 

One of these wus the  problem 

I f  they were drawn on a display board they had t o  be 

Where t h e r e  update8 became dai ly  rout ines  the 

To minimize t h i s  problem companies 

Among there  devices are 

10 

John Fo Megee and Pevid M. Boodmon, Production Plannina and Inventory-trol, 
New York, MeGraw-Hi l l  Book Company, 1967, p. 258, 

Richard J. Hopeman, Production: Co ncer,ts-AnelJLaisoCon~rol, Columbus, Ohio, 

Raywnd L Muyet, Production MBnamraentk New York, P I e G r a t B H i l l  Book Company, 

For detai led discusrions of these devices, 

Charles E, Msrrr l l l  Publishi= C O O ,  1965, pe 338, 

1968, p, 309-331, 

see Gordon B, Carson, ed,, Roduction Handbook, New York, The Ronald Press Company, 
1958, pp. 3,25-3,45. 

lo B, 3. HopBdPpn, so &go, po 338. 
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O t h e r  problem a l s o  are associated with Gantt c h t e  and t h e i r  vasiationso 

Saw of these have to do with the  deterministic assumptions aasociated with th i8  

approach t o  charting. 

meterials,met-up times for jobs, p rocas ing  times, current  work loads on machines, 

Asaumed are knowledge of lead times t o  acqldre necessary 

and the  current  static p ic ture  of how several orders hrve been sequenced i n  the 

Although the80 assumpthe mag be reasonable t o  make 211 typical  

i n d u i t r i a l  operation8 where relatively rtandardieed product6 are produced over a 

long pttllod of t ime, the  esrumptions come essunder under the condition8 associated 

with NASA. Laad times to acquire neceorarp mrterials are of ten I11 deifned. Indeed 

son18 materialr must be developed through extensive research effort, f o r  example, 

t h e  material  to be u t i l i z e d  for  t h e  8blatfve heat shield to protect the conmrsnd 

module on re-entry. 

Set-up time8 for jobs and procwsing times mey be qu i t e  uncertain, In  6- 

camem the  proceases thcmeePve8 m y  be so specialized that  the  contractor must retrain 

h i s  workers ta, mhet t he  high manufacturing standards of NASA. 

consider the simple process of soldering connections, 

Aa a ca8e i n  point 

Discussions with project 

managers e t  ECA revealed that a special soldering school had to  be established a t  

the p lan t  t o  train wmkers t o  meet lpAsA 8oldering standards. Similar conditions 

exis ted a t  other  contractor'r plants. Building a camnend module, lunar module, or 

Saturn V booster s tage involves processes at the fringe of t h e  state of the  art and 

knowing haw long a process w i l l  take fr probabi l ie t ic  a t  beet. 

Another eosumption underlying the ube of varicus bar charts i n  t r ad i t i ona l  

production operations is tha t  there  w i l l  be few changes once the product entera 

production, Given any series of t en  automobiles ro l l fng  off an assembly l i ne ,  any 

series of ten t e l e v b l o n  sets going through final checks, or any series of ten electric 

typewritere enteriilg the  packaging operation, there  is very l i t t le difference among 

them requlred by las t  minute engineering changes, Even i b  these  series of ten 

l1 Howard Lo T h m ,  <The Production Function in-, Homeamd, XllinOi8,  
Richard D, Irwin, Inc, 1966, p. 419. 



were increased to  eevrrel thoucrand unite t he  changes would be minimel. 

as one views ten spacecraft a t  North Americun Rockwel l  or ten lunar modules a t  

Rawever, 

Grumnan there  is no question t h a t  each i s  unique and ha8 been impacted by hundreds 

of engineering chanse8 while i n  production. While configuration memgenmnt syetems 

have been eatabliahed to conOrol these changes from a technical perrpective,  t he  

problems of developing €inn schedules given these uncertaint ies  become staggering, 

Even in modern induatrbl  eppllcationa, Gantt charts, "though of ten  thought 

t o  be the  epitome of careful  planning and control,  usually were f i n a l l y  abandoned 

i n  favor of 80me kind of loading csyatem which decentralized de ta i led  scheduling and 

control,  

complicated m n u d  methods were cos t ly  to maintain end of ten the inforumtion 

The usual reasons given for abandoning Canttotype systems were that the  

represented on the  chorte 

add i n  the  l i g h t  of prcaent-day knowledge of queuing networks t h a t  t he  o ld  Gantt 

&!.their inaccurate or out of date anywuy, We can 

system6 were 8180 otatic models attempting to represent 8 dynamic problem, and 

deterministic i n  nature where realim demanded e atochart ic  model. ,112 

During t h e  late 19S0s and 1960'6 considerable ptograae orab made i n  u t i l i z i n g  

aperetiow m a a r c h  technique8 in solving scheduling problemo. Queuing equations 

were developed to study t he  characteristics of sequential  operations with spec ia l  

reference to  d i f f e r e n t i a l  a r r i v a l  r a t e s  and service ratea. Linear.programing 

appl icat ions w e r e  made i n  the  logistics area, product mix problems, and e l loca t ion  

problems 88sociated with the assignment of men, mchine i ,  and ordera, Several of 

the  newly developed techniques were applied with the aid of computere where sirnula- 

t i ons  could be run using di f fe ren t ly  configured ec&edulea, Many of t h e  variables 

which were t rea ted  detenninisticrrlly were cubfeeted to  probebi l ie t ic  modifications. 

Whereas the developments i n  scheduling teehnology occurred rapidly durtng 

t h i s  period, moat of the effort was confined to universi t ies ,  Relatively few f i m s  

Elwood So Buf fa, pwductioneXnventarry Systems :. PlanninR a n d ~ ~ t y o l ,  Homewaclc 
I l l i n o i s ,  Richard De Irwin, fnc,, 1968, p. 355, 



were wil l ing to riek t he  uae of auch new fangled notiom. 

of course, wao due to  the  f a c t  that old techniquea did indeed work, howewer ahakllyo 

The new techniquea were relatively untested and the  r i s k  of making major scheduling 

Part  of the  reluctance, 

errore wao simply too great. 

methemntlcal proofs, harover exotic, outweigh& the i r  seasoned Judgernent i n  the 

s c h e d u l i s  area. 

Furtheware, many managers were not convinced that 

SLnce simulation i n  the  mace program is widely used i n  mission development, 

t ra ining of f l i@t  crBvB, t ra in ing  of firing room peraonnel, and t ra ining of 

mir8ion control  cen ter  people it would eeem natural t h a t  i t  would 8100 be applied 

to  scheduling, Further, s ince  moat project managerr i n  the Apollo program are 

\ engineers by training, t h e  uae of operations research techniques i n  scheduling would 

appearc t o  receive uideepread acceptance. Emever, i n  mnny interviews with project  

p e r e ~ ~ e l ,  program control  people, and cont rac torws  managere little evidence of 

the  u t i l i t a t i o n  of these techniques wae found. 

There 8- to be aeverel  reaama for this,  

inherent in the develapment of Apollo hardware 80 severely impacts echedule s t a tus  

F i r s t ,  the  number of changes 

8t any point i n  time that the application of sophisticated methamatical techniques 

becanes a computationel exerciee et best, Second, t he  vastness of the echeduling 

process ilrwolving ao many contractors and f i e l d  centers  precludes the  de ta i led  

analyal. of thousand8 of schedule updates daily. 

on major accanplishmen%a or mileatones in the program than on 8 mat amunt  of 

detail which could impair management v i s i b i l i t y  a t  the project manager and program 

manager level, 

It aeenm more important t o  focus 

It is aancelvable that i f  a t o t a l l y  integrated acheduling ayatem 

were devieed and updated dai ly ,  mnagement might very w e l l  be inundated wi th  data, 

Third, the  nature of variables ceueing schedule delsya are moat of ten technical, 

Roblema of worker abaenteeiem, machine breskdowns, o r  materiel shortages which 

of ten  plague indus t r i a l  scheduler8 8re of minor concern to  NASA personnel responsible 

f o r  schedulee. 

technical problems which for the mOceent defy solution, and test f a i l u r w ,  

The fac tors  which have far la rger  impacts are engineering changes, 

To gain 
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useful bright8 into the  schedule rrmificationa of such problemus the manager pust 

be aware of the  technology involved awe so than par t icu lar  operat iom reaearch 

models for aolving t r ad i t i ona l  joborhop crcheduling problenm. 

-e of-plleilltone Scheduling 

As an example of the NASA approach to  milestone scheduling e w i d e r  Figure 

This sample d l e r t o n e  echedule specifies the data requirasents for management 

v i s i b i l i t y  of  schedule rtatva at  a par t icular  point in time. 

chnrt at the top are a p e c i f i c a t i w  01 to  the level of schedule, contractor  involved, 

project  name, and schedule number,. 

contained concerniw the date on which the origin81 schedule w6 approved a6 w e l l  

88 t he  date and nrrmber of the  l a s t  ochedule change, In addi t ion the 8tatua as of 

a par t i cu la r  date spacff iee  the w@nowto time l i n e  which runs v e r t i c a l l y  on the char t  

to highl ight  those activitias which a r e  ahead of o r  behind schedule, 

In the center  of the 

In the  upper r i g h t  corner information i a  

The focw on echedule changes end documentation of theae change6 i a  a 

relatively unique characteristic of NASA scheduling when compared to t r ad i t i ona l  

i ndus t l r a l  practice. 

p8rt iCulal  time period (week, amnth, quarter,  year, or other  manufacturing period) 

and hold it t e l a t i v e l y  constant meeeuri- ac tua l  performence egainirt it. 

In industry the tendency i s  to  es tab l iah  a schedule fo r  a 

Mejor 

changsas i n  rchedulee are infrequent although minor modifications ere made daily, 

In NASA, due to the  major uncerteinties alrsaciated w i t h  the  technology it is 

not uncaQllpKM to f ind  major schedule revisfans cawed by 8uch technical developmentso 

Further, since a delay of a siugle component can delay the e n t i r e  program, a cepebi l i ty  

must be b u i l t  i n  to modify the echedule draua t ica l ly  a8 eueh contingencies eriae. 

In  b r i e f ,  effective ocheduling i n  NASA requires  changing the  schedule &a w e l l  ae 

irmeetigating differences between actual  and planned ac t iv i t i e s .  With both the plan 

and t h e  actual performence i n  a dynamic state, scheduling becomes more d i f f i c u l t o  

l3 Program Scheduling and Review z tandbk,  eo po 36, 
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Ibwewm this d i f f i c u l t y  appears t o  be wrtb t he  effort. A static plan which ir 

out of data and m8nag-t a t ten t ion  d i r . c t a l  toward acoomplishing it i. l e sa  

beneflcial  than l m r n h g  to mrphege vith a rubber yardetick which is rerpansive 

t o  major changea. 

Referr- a g d n  t o  Figure 1, it w i l l  be noted that the  level of detail of 

#AsA surveillance at the headquarters l eve l  and project  manager level are aggregated 

around major events ca l l ed  milertone8. 

key tests and acceptances as w e l l  aa del ivery to XSC. 

rpecif ied BO (1) key milestome, (2) controlled milestones, (3) supporting milestones, 

and (4) mileatonea involving external interfaces ,  

In tk case of hardware this nuy involve 

Theme milestonea are 

The key milestones represent mefar @vente with t o t a l  progrep~ impact ruch 

411 operational readinear dates of f a c i l i t i e s  like the mission control  center  and, 

of couree, launch datec which pace the e n t i r e  program. Controlled milemtones are 

those deemed important enough that they can be changed only by the  OffSce of 

Manned Space P l ight  Program DireCtOr8. 

lesser importance and can be changed by the individual having schedule reeponsibil i tp.  

This d ia t inc t i an  implie8 t h a t  a project managar would have the  eu thor i ty  to  manage 

h f s  project  schedule i n  such a way that supporting milestonea could be changed 86 

necessary 80 long 98 the changes did not adversely a f f e c t  a controlled milestone. 

External in te r face  milestones involve those events which require  in te rac t ion  wi th  

o ther  organication. which are not under the control  of the persun having schedule 

re8ponsibillty. 

to asaure that nothing %l ips  between the  cracksO'' 

Supparting milestonee are of a d a t  

Theaa notatiana indicate where one schedule is r e h t e d  to mother 
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Schedule S y r c b o p o ~ ~  

In the sample mileseone schedule ciepizked in Figure 1. 'cizcrc are a nrzrobex 

of horizontal  bars representing the ?.ertgth 02 i i r n e  a parxicu3.ar aciAv5ty shou?cl 

eske leading i*Lo eiehcr a cocr.,-of.led !x sqqmrkiiq, mifestorie, The open pnrrlon 

of the bar refers Lo Che schedule for the 2utlurer while ~ h c  bZockcd fn porciorr 

of the bar represents work accmpf ished  eo dare.  Sy c m p a r h g  t h e  blocked in 

p o r L i o n s  e o  the current d a t e  ( Indiexed by a v ~ t i c a l  l k e )  it i s  passiblc t o  

see at a glance those activities xhkch are ahead or' or behind schedule, 

A number of swcial o p b o l s  are used on i;he ni les fone  schedules. These 

symbols are summarized in Figure 2 ,  The open arrow represencs a scheduled 

c ~ ~ ~ ~ p l e t i o ~  dace foi- a cont:roZled miles2cne e The open invertcd triangle repre- 

sents the scheduled c m p l c t i o n  date 50s a suppoi"tng milc-stme. B y  filPing in 

eke arrow or inverted t r i a n g l e  m e  C ~ Q  specify the  actual cmpletim d a t e  of 

either a tentxol led  or s u p p ~ r t i n g  ~ i l c s t o u e .  If schedirle revisions are 

requited, it i-s possible  I;o puk umbers ins ide  the arrmra or invorced triongle,  

For example, in a first schedale r ev i s ion ,  a open arrm OR the bar vould inzdi- 

catc the or igha l  schedule coiipletioa d s k  and a new arrow wiilh a oae (1) 

i n s i d e  of it would indica'se the aev scheduled completion d a t e  per  ehe fisst 

revision. 

sequential. arabers. 

tro l led  milestones must be approved by the Office of Planned Space Fl ight  Program 

Director 

having schedule wesponsibi l i e y  

ing requests are indicated on t h e  schedule a conkrol led milestone arrow will 

appear with an x inserted into i to  By scanning Che chart and noting the s p b o l s  

with the X ' s  Che OMSF progxarc director can im.w?ditItely pick out those mil-estones 

which are creating current problems. 

Subsequent r ev i s ions  woilld be numbered wichin the arrow w i n g  

As pointed out carlicr, the scheduled tevisicms for con- 

The supporisi~g milestones, hmever can be approved by those parfies 

Where reschedul- such a s  the project manager 
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16. 
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d, 

V 
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v 

E 

1 

A 

A 
E 

6 
EL 

. 

b 
w 

rv 
E L  v 

1 .  

I .  

SCHEDULED COMPLETION DATE - CONTROLLED MILESTONE 

- .  

Figure 2 

,, 
SC HE D U LE SY f.irl B 8 1 S 
. MILESIOt;3E SYMBOLS 

. .  

SCHEDULED COMPLETION DATE - SUPPORTING MILESTONE - . .  

FIRST SCHEDULE REVISION - CONTROLLED MILESTONE* 

FIRST SCHEDULE REVISION - SUPPORTING MILESTONE* 
I 

ACTUAL COMPLETION DATE - CONTROLLED MILESTONE 

ACTUAL COMPLETION DATE - SUPPORTING MILESTONE 

RESCHEDULING REQUEST - CONTROLLED MILESTONE 

EXPECTED COMPLETION DATE 

LATEST ALLOWABLE COMPLETION DATE 

PROJECT ( PROGRAM ) MANAGERS' ASSESSMENT OF 
EXPECTED COMPLETION DATE 

1 
i 

L, - _ _  

I 

. \  . 

c 

EXPECTED AND ASSESSMENT DATES IDENTICAL 

EXPECTED, LATEST ALLOWAELE 8, ASSESSMENT DATES 
IDENTICAL 

SCHEDULED AND EXPECTED DATES IDENTICAL 

SCHEDULED, EXPECTED AND LATEST ALLOWABLE DATES 
IDENTICAL ( CONTROLLED MILESTONE )** 

-! SCHEDULED AND EXPECTED DATES IDENTICAL 
( SUPPORTING MILESTONE ) 

SCHEDULED, EXPECTED AND LATEST ALLOWABLE DATES 
IDENTICAL ( SUPPORTING MILESTONE )** - I  

' Use 2 for 2nd rescheduling, 3 for 3rd rerchcduling, etc. 
"Shown in conjunction with a milestone rescheduled twice. 

, I 
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I n  additioa tr, Chc a r r o w  sad Lwerted triangle sql;nbQls ugitized on 

milestone schedule charts a number of le t ters  are ~ I s o  used t o  provide manage- 

ment vis i lbSiey of schedule staLus, 

expeceed c m p l e t i o n  dates of a31 contro'iied 2nd s u p p m t i n g  milestones as 

reported OR 

exist l a :  w i l l  be used t o  ind-icatt contractor or in-house expected conplctiori 

dates derzwed from other scheduling techniqces,:' 

denote the latest  allmabhe coxrpkfim dates derlved f rm PERT. The use o f  

the L symbol is opCiona1 but if shosm in B schedule chart i t  must always be 

related to the key milestone displayed on t h a t  chart." The symbol A i s  "used 

to  denote a project or progran marzager's assessment: of T. milestme cmplet ion 

date. This symbol is i-equired for coiitxolled milestones when "tis schedule and 

the expected daees are not identical, 

t r o l l e d  milestones when the scheduk and the E dates  are identical, The A 

symbol inay be used in conjunction wi i& supporting ni l e seaes  at the discretion 

o f  the center program manager 01114 

T h e  symbol E is %sed ko denote PERT 

contractor or  in-house PERT neh?Ciks., Vhre no PERT nekmrks 

The symbo3. L is "used t o  

The A syabol w i l l  be opkionail for em- 

The comparison of these symbols; amov ,  inverted 'czianglc, E, E, and A 

can be used i n  conjunction t o  show the variants in estimates 2nd schedules 

which represent the views of Chose having schedule responsibility, 

2, items 11 through 3.6 represene: the poss ib le  cmbinations of these symbols, 

I t e m  111 indicates  how identical expectec! and assessment dates would be treated. 

Item 12 d e p i c t s  identical expected, latest allowable and assessment dates,  

I t e m  13 represents the portrayal when sehedsrled and expected dates are identi-  

In figure 

cal, 

able dates as ident ica l ,  Item 15, like i t e m  13, indicates  iden%ictal, scheduled, 

Item 14 indicates the depiction of scheduled, expected, and latest allow- 

14Program Scheduling 2nd Review Handbook, p 25, 
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Figure 3 . 

sc w E B OJ 1 E SY Pdl  E3 0 bS 

USE OF SChEDbL;: SYME.3LS IN C O N J U N C T I O N  ;.‘.TH ACTIVITY BARS 

ACTIVITY I N I T I A T I O N  

18. 
*-- :,-++ 
L-- - PREDICTED LATE INITIATION 

19. PREDICTED EARLY INITIATION 

I 

ACTIVITY PROGRESS TO\VARDS COIilPLETlQN - BASIC SCHEDULE 
I 
I 
I ACTIVITY ON SCHEDULE 

-7 . 20. 

b . .  t. ..- 

I 
I 

21. ACTIVITY BEHIND SCHEDULE , I 

23. PROGRESS AGAl N ST SCHEDULED DELIVERIES, TEST 
FIRINGS, ETC. ( ON SCHEDULE ) ‘ I  

24. LATE INITIATION - BEHIND SCHEDULE ‘ 1. 

I ’  



Figure 4 
SCHEDULE SYftEvBOLS 

ACTIVITY OR EVENT COMPLETION 

C 0 N T R 0 L I E D MI L E S T 0  Pi ES . 
28. 

29. 

30. 

31. 

32. 

c 

PREDICTED COMPLETION ON SCHEDULE 
. .  

. 

A E  
PREDICTED LATE COMPLETION WITH PROJECT MANAGERS' 

ASSESSMENT 
d * *  

EA, 
PREDICTED EARLY COMPLETION WITH PROJECT MANAGERS' 

ASSESSMENT - 
PREDICTED LATE COMPLETION WITH PROJECT MANAGERS' 

REQUEST FOR RESCHEDULING L I b t 

t 
L- i 

RESCHEDULING REQUEST APPROVED, FIRST SCHEDULE 
REVISION. PREDICTED COMPLETION ON SCHEDULE I 

SUQPO RTI  N G MILESTONES 

33. PREDICTED COMPLETION ON SCHEDULE . 

PREDICTED LATE COMPLETION ( PROJECT MANAGERS' . .  O F  34. . 1-1 

v 
35. 1-j 

ASSESSMENT OPTIONAL ) 

PREDICTED EARLY COMPLETION 

. .  
39. SECOND SCHEDULE REVISION - 2nd MONTH SUBMISSION 

f- 
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40. 

41. 

42. 

43. 

44. 

45. 

46. 

47. 

48. 

49. 

50. 

51. 

Figure 5 
SCHEDULE SYMBOLS 

PANDOM SITUATIONS 
< 

( E  and ! symbols have been omitted i n  portraying'random situations) 

LATE INITIATION & LATE COMPLETION RESC~DULING 

CONDITION "A" - PROPOSED 

r = > d P  . CONDITION " ~ 1 ~  - ACCEPTED 

CONDITION "B" - PROPOSED (RESCHEDULED a- 6 c=='=,,,3 
INITIATION LATER THAN SCHEDULED COMPLETION ) . 

c I -I--.-. e 4 CONDITION "B" - ACCEPTED 

EARLY INITIATION & EARLY COMPLETION RESCHEDULING 

CONDITION "C" - PROPOSED 

! 
i 
! 
! 
L. I-- 

. .  . . ) ' '  

I I l \  i 

CONDITION "C" - ACCEPTED -& 1, 
#- 

CONDITION "D" - PROPOSED (RESCHEDULED C0MPI;ETION 
EARLlER "AN S C H E W D  I N I T I A T I O N )  

CONDITION "D" - ACCEPTED e 
NEW COMPLETION DATE 

EXISTING SCHEDULE (1st R E ~ m U L I N G )  

PROPOSED 2nd FESCHEDULING 

ACCEPTED 2nd RESCHEDULING . .  
USE OF "t" SYMBOL TO DENOTE "LATEST ALLOWABLE COIPLETION DATE' 

A 

. .  LATEST ALCOWABLE AND SCHEDW DATE IDENTICAL. -. 
i 

L=% ! PRF=DICTED UTE COMPL?3TIOI? WITH.  EiESPECT T O  
I 

SCHEDUIJ3 DATE, BUT PREDICITD EARLY COMPlXCIoiJ 
W I T H  RESPECT T O  LATEST ALLOWABLE DATE. 

.. , 

1 
) . 

. i  . '  I 




